The pharmacokinetic profile of methylphenidate use in pregnancy: A study in mice.
The purpose of this study was to quantify the amounts of the d- and l-threo enantiomers of methylphenidate in maternal plasma, placenta, and maternal and fetal brain tissue following prenatal exposure and to establish a pharmacokinetic profile for MPH during pregnancy. Due to increasing rates of use of methylphenidate amongst females of childbearing age, it is important to understand the extent of exposure to the fetus. Briefly, pregnant mice were injected with 5 mg/kg methylphenidate at 18 days gestation, and tissue was collected 1, 5, 10, 30, 60, and 120 min following injection. Methylphenidate was extracted from tissue via solid phase extraction, and concentrations were determined using liquid chromatography-mass spectrometry (LC-MS). Because methylphenidate is administered as a racemic mixture of d- and l-threo enantiomers and the d-enantiomer is more pharmacologically active, the enantiomers were quantified separately. Interestingly, we found that methylphenidate does cross the placenta and enter the fetal brain. Although the highest concentrations were achieved in maternal brain, the concentrations of d- and l-methylphenidate in fetal brain were comparable to those of maternal plasma. Additionally, both d- and l-methylphenidate had longer half-lives in placenta than in maternal or fetal brain. Interestingly, there was a bimodal peak in maternal brain concentrations, at 5 min and again at 60 min, which was not observed in maternal plasma. Finally, the total exposure (as represented by area under the curve) was statistically significantly higher for the active d-enantiomer than the l-enantiomer in maternal brain tissue. In conclusion, methylphenidate crosses the placenta and reaches measurable concentrations in fetal brain. Although long-term behavioral and developmental studies are needed to determine specific outcomes of prenatal exposure, discussion with pregnant patients on the potential risks of methylphenidate exposure is warranted.